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SPECIFICATIONS 

Title of the Invention: Liquid Crystal Projector 

Scope of the Patent's Claim 

A liquid crystal projector, characterized by the fact that it comprises a liquid crystal 
panel, wherein an opaque guard band part is created between adjacent image elements, 



(51) Int. CI. 
G 09 F 9/00 
G 03 B 21/00 
G09F 9/30 
H 04 N 5/74 



Identif. Symbol 
360 

Z 

343 

K 



1 



having an optical system, 

being a liquid crystal projector displaying on the screen image light beams modulated by 
said liquid crystal panel; 

wherein said liquid crystal panel and said optical system are oscillated only by a relative 
distance corresponding to the width of said opaque guard band part. 

Detailed Explanation of the Invention 

(Sphere of Industrial Use) 

The present invention relates to a liquid crystal projector displaying on the screen image 
light beams from a liquid crystal panel. 

(Summary of the Invention) 

This invention relates to a liquid crystal projector that makes it possible to reduce the 
contrast of an opaque guard band on the screen with relative oscillations of an optical system and 
a liquid crystal panel. 

(Prior Art Technology) 

Displays enabling to display TV images by using so called liquid crystal panels have 
been realized. 

Because the wiring parts and the like between the image elements generally create very 
conspicuous irregularities in these liquid crystal panels, guard bands have been used with an 
opaque mask as it is difficult to achieve orientation of the liquid crystals, etc. In addition, it is 
known that in order to prevent a deterioration of the color purity caused by color mixing in liquid 
crystal panels that use a color filter, an opaque guard band can be deployed between the image 
elements (see Japanese Unexamined Patent Application 57-201288). 

(Task To Be Achieved By This Invention) 

Incidentally, liquid crystal projectors have been proposed that display on the screen via 
an optical system image light beams from a liquid crystal panel by using the above mentioned 
liquid crystal panels. 
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Incidentally, because in such cases, the image light beams from the liquid crystal panel 
are displayed on a screen enlarged with an optical system, the opaque guard band part will be 
also enlarged at that time as mentioned above, which in the end causes problems because a very 
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poor quality of the picture is created in this manner due to black lines. 

Specifically, in the construction of a liquid crystal projector, the diagonal shape of liquid 
crystal panel is normally approximately in the range of 1.6 - 3.0 inches. Compared to this case, 
when all picture elements are displayed for example with NTSC method, the size of each picture 
element will be 50-100 Om. On the other hand, the width of an opaque guard band part is 
approximately 10 Om. 

Because this ratio will remain unchanged even after enlargement, black lines are created 
with a width corresponding to 1/5 ~ 1/10 of the image element on the screen. In addition, 
because these lines are generated horizontally and vertically, a large surface area is occupied on 
the display by these black lines with a size corresponding to 36 ~ 19%. Accordingly, a 
conspicuously deteriorated quality of the picture will thus be created by these black lines. 

Although it is conceivable that this problems could be resolved by using an optical filter 
in order to reduce the black lines, such an optical filter will not only increase the cost, but in the 
end it will essentially also create a poor picture quality. 

In view of the above-described problems, the present application makes it possible to 
alleviate the drawback caused by black lines on a screen with a simple construction. 

(Means To Solve Problem) 

The present invention is a liquid crystal projector, characterized by the fact that it 
comprises a liquid crystal panel (1) in which an opaque guard band part is created between 
adjacent image elements, having an optical system (lens (4)), being a liquid crystal projector 
which displays on a screen (5) image light beams modulated on said liquid crystal panel, wherein 
said liquid crystal panel and said optical system are relatively oscillated (with piezoelectric 
elements (3a) (3b)) only by a distance corresponding to the width of said opaque guard band 
part. 

(Operation) 

With this arrangement, the contrast of the black lines is reduced by the oscillations so that 
conspicuous black lines are eliminated, making it possible to improve the picture quality with a 
simple construction. 

(Embodiment) 

As shown in Figure 1, (1) is a liquid crystal panel and (2) is a harness, enabling to attach 
with this harness (2) respective piezoelectric elements (3a) (3b) to the edge on one side and on 
the bottom of the liquid crystal panel (1). In addition, the rear face of the liquid crystal panel (1) 
is illuminated (not shown in the figure), while a lens (4) is deployed at the same time on the front 
side of the liquid crystal panel (1). The light obtained from this illumination is modulated by the 
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liquid crystal panel (1) so that modulated image light beams pass through the lens (4), which 
serves as an optical system, so as to be displayed on the screen (5). 

Therefore, when an alternating voltage is applied with a desired frequency to the 
piezoelectric elements (3 a) (3b) during the displaying cycle in this device, the piezoelectric 
elements (3 a) (3 b) can be expanded and contracted to cause vertical and horizontal oscillations of 
the liquid crystal panel (1). 

According, when this device is provided with an opaque guard band as shown in Figure 2 
(A), black lines that are in the end displayed with a high contrast, will be created with a dull 
design that is displayed as is as shown in Figure 2 (B). 

When oscillations are conducted to cope with this problem as explained above, the 
position of the opaque guard band will be changed as shown in Figure 3 (A), and the black lines 
will be reduced as shown in Figure 3 (B) due to the integrating effect on eyes of this display. In 
other words, because the width of the black line is made wider with this design, the contrast is 
decreased by half and black lines are eliminated. 

Because the contrast of black lines is reduced by applying oscillations with the device 
described above, conspicuous black lines are eliminated, which makes it possible to improve the 
picture quality with a simple construction. 

In addition, oscillations can be also applied to the optical axis moving the lens (4) rather 
than applying oscillations to the liquid crystal panel (1) in the device described above. In this 
case, a harness (7) can be attached via piezoelectric elements (6a) (6b) with the lens (4) as shown 
in the Figure. (8) is a chassis on which harnesses (2) (7) are mounted. Specifically, the effect can 
be obtained in the device described above by inducing relative oscillations of the liquid crystal 
panel and of the optical system. 

Also, although an optimal width of oscillations will be in agreement with the width of the 
opaque guard band, a somewhat larger or smaller width is also possible, so that the resolution of 
image elements can be further reduced with a large number of black lines, and so that some black 
lines will remain for an optimal resolution with a small number of black lines. 

[page 3] 

Further, a suitable oscillation frequency is approximately 60 Hz, as similar oscillations 
can be realized with a direct application of a commercial power source to piezoelectric elements. 

It is also possible to use another oscillation method rather than piezoelectric elements. 

The construction explained above is also suitable for a device using image light rays with 
3 primary colors generated independently with the so called three plates method, in which case 
synchronization and the like of the oscillations of each plate is not required. 
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Further, because the device described above does not require the use of expensive color 
filters, etc., the picture quality can thus be improved with a simple construction. 



(Effect of the Invention) 

Because according to this invention, the contrast of black lines is reduced with 
oscillations, conspicuous black lines are eliminated, which makes it possible to improve the 
picture quality with a simple construction. 

Brief Explanation of Figures 

Figure 2 is a diagram explaining one example of the present invention, and Figures 2 and 
3 are explanatory diagrams thereof. 

(1) is a liquid crystal panel, (2) and (7) are harnesses, (3a), (3b), (6) and (6b) are 
piezoelectric elements, (4) is a lens, (5) is a screen, and (8) is a chassis. 

Representative: Hidenori MATSUKUMA, patent attorney. 

Figure 1 - Construction Diagram of One Embodiment 
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Figure 2 - Explanatory Diagram 
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Figure 3 - Explanatory Diagram 
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